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Fig. 1. Kenai Peninsula study area and locations of captured
moose (1 ~ Big Indian Creek, 2 = Moose Research Center,
3 = Moose River Flats, 4 = Mystery Creek Basin, 5 ~ Skilak

Lake, 6 ~ Funny River, 7 ~ Benchlands, 8 = Caribou Hills, 9 =
Ninilchik River, 10 = Bald Mountain, 11 = Headwater Hills,
12 ~ EagleLake, 13 ~ Fox River).

central Alaska (Fig. 1). The eastern 60%
of the Peninsula consists of mountains ris-
ing to 1,890 m, while the western side is
gently rolling bench lands or lowlands with
numerous lakes. Moose were studied only
on the western Peninsula. White and black
spruce (Picea glauca and P. mariana),
paper birch (Betula papyrifera), and
quaking aspen (Populus tremuloides)
dominate the lowlands, and willow (Salix
spp.) dominates above-timberline moose
habitat in the benchlands (LeResche et al.
1974).

Visibility of moose was comparatively
the best in the central region of the Pen-

insula because of open, above-timberline
habitats, and was poorest in the northern
and southern regions because of dense
spruce-dominated forests. In contrast,
public road access was greater in the
northern than in the southern region and
was poorest in the central region.

METHODS

N

~

Moose were captured by darting from
helicopters throughout the Peninsula and
in fence-line traps (LeResche and Lynch
1973) at selected sites at the Moose
Research Center (MRC) in the northern
region. Moose were immobilized with suc-
cinylcholine chloride or etorphine (Gasa-
way et al. 1978) and fitted with 1 of sev-
eral designs of neck collars. At first,
braided polyethylene ropes with num-
bered pendants were used as well as
monocolor, quadricolor, and striped can-
vas-web collars. Later, 15.3-cm wide can-

vas-web collars with 12.7 -cm high sewn-
on numbers were found to be effective for

identifying moose from low flying aircraft
(Franzmann et aI., unpubl. rep., Alaska
Dep. Fish and Game, Fed. Aid Proj. W-
17-R, 1974). Collared moose were also
marked with metal ear tags and colored
flagging in 1 or both ears.

Moose were first collared in 1968 in the

northern region of the Peninsula at the
MRC and in Mystery Creek Basin. Moose
in other localities in the northern region
were collared in 1970, 1971, and 1972
before focusing on other regions. Moose
in the central and southern regions were
collared between 1972 and 1975 and were

collared annually from 1968 to 1975 at
the MRG To locate moose in remote areas,
weekly reconnaissance flights were
attempted in a Piper PA-18 aircraft.
Loca'tions were plotted on 1:250,000 topo-
graphic maps from which general habitat
types were later assessed.
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Table 1. Number of collared moose located 1 to 5+ times each on the Kenai Peninsula, Alaska, 1968-75.

'Relative scale of accessibility based on length and distrihution of public roads (1 ~ most accessible. 2 ~ moderate accessihility, 3 = least
accessible).

from aircraft, 3% were reported by the
public, and 3% were hunter kills, For the
southern region, 61% of 458 observations
were by project personnel from aircraft,
37% were reported by the public, and 2%
were hunter kills.

Because most observations of collared
moose were obtained from aircraft, the
efficiency and costs of air charter flights
were evaluated annually. The average
1970-76 air charter cost was $40.83/hour
and each flight averaged 2,7 hours. An
average of 2.3 collared moose were vi-
suall y located /hour at a rate of $17.75/
location. Annual variations in cost/moose
location were affected by different
observers (LeResche and Rausch 1974),
weather conditions, remoteness of areas,
and density of cover. Cost/moose location
generally declined in winter, when
searching for moose in treeless habitats,
flying with experienced observers, and
when the general areas used by moose
were known prior to each flight.

Reports of collared moose from the
public varied with accessibility of the areas
and project publicity. Most reports from
the public occurred when they saw col-
lared moose adjacent to roads during win-
ters or when they observed moose during
hunting seasons. Because of wide project
publicity using posters in the southern
region of the Peninsula, many collared
moose in that region were reported by

local residents. Reports originating from
the public had to be viewed critically
however because over 300 observations
were rejected because of reported non-
existent collar numbers, colors, or designs.

Collared moose taken by hunters pro-
vided little, but verifiable, information
because metal ear tags or collars were often
returned. It was significant that 75% of
the collared moose were females and
hunters could legally take only bulls dur-
ing most years. The extent to which hunt-
ers avoided legally taking collared moose
was unknown, but was probably negligi-
ble. The number of hunters refusing to
report legally taking collared moose or
illegally taking collared moose was also
unknown. At least 2 of 419 collared moose
in the northern region were in the latter
category.

Chance recovery of ear tags or visual
collars from carcasses of moose discovered
accidentally in the field accounted for 1%
of the northern-region observations. Such
deaths could result from vehicle acci-
dents, illegal hunting, natural predation,
and starvation.

Observational Biases

Visual observations of collared moose
were seasonally biased by snow cover and
density of cover in habitats used by moose.
Most (60%) observations of collared moose
occurred from November through April
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Public Number of times mooselocated Total
road moose

Region access' 1 2 3 4 5+ observed

Northern 1 127 60 20 16 33 256

Central 3 2 15 8 6 22 53

Southern 2 28 25 19 21 36 129

Totals 157 100 47 43 91 438 c

% 36 23 11 10 21
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locations of individual collared moose

regardless of the density of cover in hab-
itats used by moose do not appear to be
feasible on the Kenai Peninsula. To obtain
this information, radio-tracking of moose

appears necessary.
Use of visual or radio collars on moose

will depend on study objectives, study area
characteristics and accessibility, antici-
pated sources of data, and time and fund-
ing limitations. Studies requiring frequent
locations of moose regardless of habitat
cover density or the locations of all study
animals during brief or specified periods
should not depend on data from visual-
collared moose. The initial additional costs

associated with a study using radio collars
on moose are usually quickly recovered.
A comparison between this study and a
moose study using radio collars on the
Kenai Peninsula (E. Bangs, U.S. Fish and
wildl. Serv., pers. commun.) suggests that
radio collars were responsible for a 65%
increase in the average number of loca-
tions per individual moose per flying hour
with a monetary savings of 42% per
located moose.

RECOMMENDATIONS

We recommend that visual collars be
used to obtain location data on moose only
if moose will be inhabiting open cover or
restricted areas, or if snow cover is suffi-
cient to enhance moose visibility. A study
area should be thoroughly accessible to the
public if significant amounts of data from
the public are desired or expected. Since
visual location data is biased by habitat
and season, frequent observations of indi-

vidual moose or regular observations of
moose during specified intervals is
unlikely. Such information can be obtained
by the use of radio collars at a comparable
cost or savings depending on project
design. Because visual collars function
longer than radio collars and aid in locat-
ing and identifying individual moose, we
recommend that radio-collared moose also
be fitted with a numbered visual collar.
Blue numbers on a yellow background
appear to be most effective for identifying
individual collared moose from aircraft.
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